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[Document name] Specification 

[Title of the invention] Photosensitive resin composition 
[Scope of claim for patent] 

[Claim 1] A photosensitive resin composition which 
comprises (A) a polyamic acid having a recurring unit 
represented by the formula (I): 
[Structure 1] 

CO OH 

-^O C — R^— C O — NH— R^— NH^ (I ) 

COOH 

(wherein represents 
[Structure 2] 




and r2 represents a divalent organic group) , 
and 

(B) an acryl compound having an amino group. 

[Claim 2] The photosensitive resin composition 
according to Claim 1, wherein R^ in the formula (I) is a 
group selected from the group consisting of 
[Structure 3] 




and 
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[Structure 4] 




[Claim 3] The photosensitive resin composition 
according to Claim 1, wherein in the formula (I) is 
[Structure 5] 



[Claim 4] The photosensitive resin composition 
according to Claim 1, wherein in the formula (I) is 
[Structure 6] 



[Claim 5] The photosensitive resin composition 
according to Claim 1, wherein R^ in the formula (1) is 
[Structure 7] 



[Claim 6] The photosensitive resin composition 
according to Claim 1, wherein R^ in the formula (I) is 
[Structure 8] 



[Claim 7] A photosensitive resin composition which 
comprises a polyamic acid having the recurring unit shown 
in Claims 1 , 2 , 3 , 4 , 5 and 6 , an acryl compound having an 
amino group and a photoinitiator . 

[Claim 8] A photosensitive resin composition which 
comprises a polyamic acid having the recurring unit shown 
in Claims 1, 2, 3, 4, 5 and 6, an acryl compound having an 
amino group, a photoinitiator and an azido compound. 
[Detailed description of the invention] 
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[0001] 

[Utilizable field in industry] 

This invention relates to a photosensitive resin 
composition . 
[0002] 
[Prior art] 

In recent years, in the semiconductor industries, as 
materials for interlaminar insulation which have been 
conventionally prepared by using inorganic materials, 
organic materials having an excellent heat-resistance such 
as a polyimide resin, etc. have primarily been put to use 
because of properties thereof. 

[0003] 

Formation of a circuit pattern on a semiconductor 
integrated circuit or a print substrate is carried out 
through complex and various steps such as film formation of 
a resist material on a substrate surface, exposure of 
required portion to light, removal of unnecessary portion 
by etching or the like, operation of washing the substrate 
surface, etc. Therefore, development of heat-resistant 
photosensitive materials has been desired, which enables 
the required portion of the resist to be remained as such 
and used as insulating materials even after the pattern is 
formed by exposure to light and development. 

As these materials, heat-resistant photosensitive 
materials comprising, for example, a photosensitive poly- 
imide, a cyclized polybutadiene or the like as a base 
polymer have been proposed. The photosensitive polyimide 
has particularly attracted attentions since it has an 
excellent heat-resistance, impurities can easily be 
removed, . etc . 

As such a photosensitive polyimide, for example, a 
system which comprises a polyimide precursor and a bi- 
chromate has been proposed for the first time in Japanese 
Patent Publication No. 17374/1974. This material has an 
advantage that it has a photosensitivity suitable for 
practical uses and also has a high film-forming ability, 
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etc. However, it also has a disadvantage that it has a low 
storage stability and that a chromium ion remains in the 
polyimide, and therefore it has not been put to practical 
use. 

As another example, a photosensitive polyimide pre- 
cursor in which a photosensitive group is introduced into a 
polyamic acid (polyimide precursor) by an ester bond has 
been proposed in Japanese Patent Publication No. 30207/ 
1980. This material has a problem that a chloride remains 
finally since a step for introducing the photosensitive 
group comprises a dehydrochlorination reaction. 

[0004] 

In order to avoid these problems, for example, a 
process for mixing a compound having a photosensitive group 
with a polyimide precursor has been proposed in Japanese 
Provisional Patent Publication No. 109828/1979, and a 
process for affording a photosensitivity by reacting a 
functional group in a polyimide precursor with a functional 
group of a compound having a photosensitive group has been 
proposed in Japanese Provisional Patent Publication No, 
24343/1981, Japanese Provisional Patent Publication No. 
100143/1985, etc. 

However, these photosensitive polyimide precursors 
employ an aromatic polyimide having excellent heat-resist- 
ance and mechanical property as a fundamental skeleton and 
has a low light- transmittance in the ultraviolet region 
because of absorption by the polyimide itself. Therefore, 
photochemical reactions at the exposed portion cannot 
sufficiently and effectively be caused, which results in 
problems such as a low sensitivity and worsening of pattern 
shapes . 

In particular, recently, a wavelength of light to be 
used for exposure is made a shorter wavelength (i-line: 365 
nm) accompanied by enlargement in size of silicon wafers. 
A low light- transmittance of a base polymer of the photo- 
sensitive polyimide precursors is a more serious problem. 

[0005] 

4 Certificate Pat. Hei 06-3047035 



Pat. Hei 5-219720 

[Task to be solved by the invention] 

The present invention has been made in consideration 
of the problems as described above and it is an object 
thereof to provide a photosensitive resin composition which 
transmits light to be used for exposure sufficiently and 
has excellent film property, heat-resistance, adhesive 
property, image- forming ability, etc. 
[0006] 

[Means for solving the task] 

The present invention relates to a photosensitive 
resin composition which comprises (A) a polyamic acid 
having a recurring unit represented by the formula (I): 
[Structure 9] 

COOH 

-^OC — R^— CO — NH— R^— NhJ ( I ) 

COOH 

(wherein represents 
[Structure 10] 




and r2 represents a divalent organic group) , 
and 

(B) an acryl compound having an amino group. 
[0007] 

The polyamic acid (A) in the present invention can be 
obtained, for example, by carrying out a polycondensation 
reaction of an acid component comprising oxydiphthalic acid 
or oxydiphthalic' anhydride and other tetracarboxylic di- 
anhydride which may be used, if necessary, with a diamine 
in an organic solvent . 

[0008] 

As the above other tetracarboxylic dianhydride which 
may be used, if necessary, there may be mentioned, for 
example, an aromatic tetracarboxylic anhydride such as 
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pyrromelli tic dianhydride, 3,3' ,4,4* -benzophenonetetra- 
carboxylic dianhydride, 3 , 3 ' , 4 , 4 ' -biphenyltetracarboxylic 
dianhydride , 1,2,5, 6-naphthalenetetracarboxylic dianhy- 
dride, 2,3,6, 7-naphthalenetetracarboxylic dianhydride, 
2,3,5, 6-pyridinetetracarboxylic dianhydride, 1,4,5,8- 
naphthalenetetracarboxylic dianhydride, 3,4,9, 10-perylene- 
tetracarboxylic dianhydride , sulf onyldiphthalic anhydride , 
m-terphenyl-3 , 3 ' , 4 , 4 ' -tetracarboxylic dianhydride, p-ter- 
phenyl-3 , 3 ' , 4 , 4 ' - tetracarboxylic dianhydride, 1,1,1,3,3,3- 
hexaf luoro-2 , 2-bis (2,3- or 3 , 4 -dicarboxyphehyl ) propane 
dianhydride, 2 , 2-bis (2,3- or 3 , 4 -dicarboxyphenyl ) propane 
dianhydride, 2, 2-bis {4, (2,3- or 3 , 4-dicarboxyphenoxy ) - 
phenyl} propane dianhydride, 1,1,1,3,3, 3 -hexaf luoro-2 , 2- 
bis{4-(2,3- or 3, 4-dicarboxyphenoxy) phenyl } propane dianhy- 
dride, a tetracarboxylic anhydride represented by the 
following formula (II) : 
[Structure 11] 



O 
II 




(II) 



(wherein and each represent a monovalent hydrocarbon 
group and may be the same or different, and s is an integer 
of 1 or more), etc. These may be used singly or in combi- 
nation of two or more. 
[0009] 

These tetracarboxylic dianhydrides may be used, if 
necessary, in addition to oxydiphthalic anhydride which is 
an essential component. The amount thereof to be used is 
preferably such an amount that the light- transmittance of 
the resulting polyamic acid is not lowered, and they are 
preferably used in an amount of 80 mol % or less based on 
the whole acid component. 
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As the above diamine, which is not particularly 
limited, there may be preferred 4 , 4 ' -diaminodiphenyl ether, 
2,4' -diaminodiphenyl ether, 3,4' -diaminodiphenyl ether, 
3,3' -diaminodiphenyl ether , 4,4' -diaminodiphenyl sulf one , 
3,3' -diaminodiphenyl sulf one and metaphenylenediamine . 
These may be used singly or in combination of two or more. 



In addition to these diamines, there may be used with 
an amount which does not lower the light- transmittance of 
the resulting polyimide precursor, for example, p-phenyl- 
enediamine , p-xy lylenediamine , 1 , 5-diaminonaphthalene , 
3,3* -dimethylbenzidine , 3,3' -dimethoxybenzidine, 4,4'- (or 
3,4'-, 3,3'-, 2,4'-, 2,2'-) diaminodiphenylme thane , 2,2'- 
diaminodiphenyl ether, 3,4'- (or 2,4'-, 2 , 2 '-) diamino- 
diphenyl sulf one, 4,4'- (or 3,4'-, 3,3'-, 2,4'-, 2,2'-)- 
diaminodiphenylsul f ide , 4,4* -benzophenonediamine , bis {4- 
( 4 ' -aminophenoxy) phenyl } sulf one , 1,1,1,3,3, 3-hexaf luoro- 
2 , 2-bis { 4 -aminophenyl) propane, 2 , 2-bis{4- (4 ' -aminophenoxy) - 
phenyl} propane, 3,3' -dimethyl-4 , 4 ' -diaminodiphenylmethane , 
3,3* ,5,5' - tetramethyl-4 , 4 * -diaminodiphenylmethane, bis{4- 
(3 ' -aminophenoxy) phenyl} sulf one, 2 , 2-bis ( 4 -aminophenyl ) - 
propane and an aliphatic diamine such as a diaminopoly- 
siloxane represented by the following formula (III): 
[Structure 12] 



(wherein and each represent a divalent hydrocarbon 
group, r'^ and R^ each represent a monovalent hydrocarbon 
group, R^, R^, r"^ and R^ niay be the same or different, and 
t is an integer of 1 or more), etc. 



There may be also used a hydroxyl group-containing 
diamine such as 3 , 3 ' -hydroxybenzidine , 3 , 4 ' -diainino-3 ' , 4- 



[0011] 




(III) 



[0012] 
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dihydroxybiphenyl , 3,3' -dihydroxy-4 , 4 ' -diaminodiphenyl- 
oxide, 3,3' -dihydroxy-4 , 4 ' -diaminodiphenylsulf one , 2 , 2- 
bis ( 3-amino-4-hydroxyphenyl ) propane , 1,1,1,3,3, 3-hexa- 
f luoro-2 , 2-bis- ( 3-amino-4-hydroxyphenyl ) propane , bis- (3- 
hydroxy-4-aininophenyl ) methane, 3,3' -dihydroxy-4 , 4 ' - 
diaminobenzophenone , 1 , 1-bis ( 3-hydroxy-4-aminophenyl ) - 
ethane , 2 , 2-bis- { 3-hydroxy-4-ajninophenyl ) propane , 
1,1,1,3.3, 3 -hexaf luoro-2 , 2-bis- { 3-hydroxy-4 -aminophenyl ) - 
propane, 1 , 3-diamino-4-hydroxybenzene, 1 , 3 -di amino- 5- 
hydroxybenzene , 1 , 3-diamino-4 , 6-dihydroxybenzene , 1,4- 
diamino-2-hydroxybenzene, 1 , 4-diamino-2 , 5 -dihydroxy benzene , 
etc. These may be used singly or in combination of two or 
more . 

[0013] 

As the organic solvent to be used for the above reac- 
tion, a polar solvent which completely dissolves the formed 
polyimide precursor is generally preferred. There may be 
mentioned, for example, N-methyl-2-pyrrolidone, N,N-di- 
me thy lace tamide , N , N- dimethyl f ormamide , dime thyl su 1 f oxide , 
tetramethylurea, hexamethylphosphoric acid triamide, y- 
butyrolac tone , etc . 

[0014] 

In addition to this polar solvent, there may be also 
used ketones, esters, lactones, ethers, halogenated hydro- 
carbons, hydrocarbons, for example, acetone, methyl ethyl 
ketone, methyl isobutyl ketone, cyclohexanone, methyl 
acetate, ethyl acetate, butyl acetate, diethyl oxalate, 
diethyl malonate, diethyl ether, ethylene glycol dimethyl 
ether, diethylene glycol dimethyl ether, tetrahydrof uran, 
dichloromethane , 1 , 2-dichloroethane , 1 , 4-dichlorobutane , 
trichloroethane , chlorobenzene , o-dichlorobenzene, hexane, 
heptane, octane, benzene, toluene, xylene, etc. 

These organic solvents may be used singly or in combi- 
nation of two or more. 

[0015] 

As the acryl compound having an amino group (B) to be 
used in the present invention, there may be mentioned, for 
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example , N , N-diiriethylaminoethyl me tha cry late , N, N-diethyl- 
axninoethyl methacrylate , N, N-dimethylaminopropyl methacryl- 
ate, N, N-diethylaminopropyl methacrylate, IsF, N-dimethyl- 
aminoethyl acrylate, N-diethylaminoethyl acrylate, N,N- 
dimethylaminopropyl acrylate , N, N-diethylaminopropyl acryl- 
ate , N , N-dimethylaminoethylacryl amide , N , N-dimethylamino- 
ethylacrylamide , etc. These may be used singly or in 
combination of two or more, 
[0016] 

The amount of the acryl compound having an amino group 
(B) to be used is preferably 1 to 200 % by weight, more 
preferably 5 to 50 % by weight based on the polyamic acid 
(A) having the recurring unit represented by the formula 
(I) from the points of photosensitivity, the heat-resist- 
ance film strength , etc. 
[00171 

The photosensitive resin composition of the present 
invention may contain, if necessary, (C) a photoini tiator 
as shown below. As the photoinitiator (C) , there may be 
mentioned, for example, Michler ' s ketone, benzoin methyl 
ether, benzoin ethyl ether, benzoin isopropyl ether, 2-t- 
butylanthraquinone , 2 -ethylanthraquinone , 4,4' -bis (diethyl- 
amino) benzophenone , acetophenone , benzophenone, thioxan- 
thone, 2 , 2-dimethoxy-2-phenylacetophenone, 1-hydroxycyclo- 
hexyl phenyl ketone, 2 -methyl- [4- (methyl thio) phenyl ] -2- 
morpholino-l-propanone, benzil, diphenyldisulf ide , phenan- 
threnequinone , 2 - isopropyl t hi oxanthone, riboflavin tetra- 
butyrate, 2 , 6-bis (p-diethylaminobenzal ) -4-methyl-4-aza- 
cyclohexanone , N-ethyl-N- (p-chlorophenyl ) glycine , N-ethyl- 
N- (p-chlorophenyl) glycine, N-phenyldiethanolamine , 2- (o- 
ethoxycarbonyl ) oxyimino-1 , 3-diphenylpropanedione, 1-phenyl- 
2- (o-ethoxycarbonyl ) oxyiminopropan-l-one , 3 , 3 ' , 4 , 4 ' -tetra- 
( t-butylperoxycarbonyl ) benzophenone , 3,3* -carbonylbis ( 7- 
diethylaminocoumarin) , etc. These may be used singly or in 
combination of two or more. 

[0018] 
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When these photoini tia tors (C) are used, the amount 
thereof to be used is preferably 0.01 to 30 % by weight, 
more preferably 0.05 to 10 % by weight based on the poly- 
amic acid (A) having the recurring unit represented by the 
formula (I) from the points of photosensitivity, film 
strength, etc. 
[0019] 

The photosensitive resin composition of the present 
invention may contain, if necessary, (D) an addition- 
polymerizable compound as shown below. As the addition- 
polymerizable compound (D) , there may be mentioned, for 
example, diethylene glycol diacrylate, triethylene glycol 
diacrylate, tetraethylene glycol diacrylate, diethylene 
glycol dimethacrylate, triethylene glycol dimethacrylate , 
tetraethylene glycol dimethacrylate , trimethylolpropane 
diacrylate , trimethylolpropane triacrylate , trimethylol- 
propane dimethacrylate , trimethylolpropane tr imethacrylate , 
1 , 4-butanediol diacrylate, 1 , 6-hexanediol diacrylate, 1,4- 
butanediol dimethacrylate, 1, 6-hexanediol methacrylate, 
pentaerythritol triacrylate , pentaerythri tol tetraacrylate , 
pentaerythritol tr imethacrylate , pentaerythritol tetrameth- 
acrylate, styrene, divinylbenzene , 4-vinyl toluene , 4-vinyl- 
pyridine, N-vinylpyrrolidone , 2-hydroxyethyl acrylate, 2- 
hydroxyethyl methacrylate, 1 , 3-acryloyloxy-2-hydroxypro- 
pane, 1 , 3-methacryloyloxy-2-hydroxypropane , methylenebis- 
acrylamide , N, N-dimethylacrylamide , N-methylolacrylamide , 
etc. These may be used singly or in combination of two or 
more . 

[0020] 

When the addit ion-polymerizable compound (D) is used, 
the amount thereof to be used is preferably 1 to 200 % by 
weight based on the polyamic acid having the recurring unit 
represented by the formula (I) from the points of photo- 
sensitive properties including solubility in a developer, 
film strength, etc. 

[0021] 
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The photosensitive resin composition of the present 
invention may contain, if necessary, (E) an azido compound 
as shown below. As the azido compound (E) , there may be 
mentioned, for example, 
[Structure 13] 




OCH3 




COOH 




S i (CH3)3 
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[Structure 14] 




OH 




and the like. These may be used singly or in combination 
of two or more. 
[0022] 

When these azido compounds (E) are used, the amount 
thereof to be used is preferably 0.01 to 30 % by weight, 
more preferably 0.05 to 10 % by weight based on the poly- 
amic acid (A) having the recurring unit represented by the 
formula (I) from the points of photosensitivity, strength 
of the film, etc. 

[002 3] 

The photosensitive resin composition of the present 
invention may contain a radical polymerization-inhibiting 
agent or a radical polymerization-suppressing agent such as 
p-methoxyphenol , hydroquinone, pyrogallol , phenothiazine, 
nitrosoamines , etc . for heightening stability during 
storage. 

[0024] 
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The photosensitive resin composition of the present 
invention may be applied to a substrate such as a silicon 
wafer, a metal substrate, a glass substrate, a ceramic 
substrate, etc. by a dipping method, a spraying method, a 
screen printing method, a rotary coating method or the 
like, and then heat-dried to evaporate most of the solvent 
so that a film having no tackiness can be obtained. 

[0025] 

Active rays or chemical rays are irradiated on this 
film through a mask having required patterns. As the 
active rays or chemical rays to, be irradiated, there may be 
mentioned ultraviolet rays, far-ultraviolet rays, visible 
light, electron rays, X rays, etc. It is convenient to use 
ultraviolet rays. The required relief pattern can be 
obtained by dissolving and removing the non-irradiated 
portion with an appropriate developer after the irradia- 
tion. 

[0026] 

As the developer, there may be used a good solvent 
such as N, N-dimethylf ormamide , N, N-dimethylacetamide, N- 
methyl-2-pyrrolidone, etc., a mixed solvent of the above 
and a poor solvent such as a lower alcohol, water or an 
aromatic hydrocarbon, etc., or a basic solution such as 
tetramethylammonium hydroxide aqueous solution, triethanol- 
amine aqueous solution, etc. After the development, the 
film is rinsed with water or a poor solvent and dried at 
around 100 so that the pattern is stabilized. In order 
to afford heat-resistance to this relief pattern, the 
relief pattern is heated at a temperature of 200 to 500 °C, 
preferably 300 to 400 °C for several tens of minutes to 
several hours to form a highly heat-resistant polyimide 
having patterns. 

[0027] 

The photosensitive resin composition of the present 
invention can be thus converted to a buffer coating film of 
a semiconductor, an interlaminar insulating film of a 
multi-layer wiring board, etc. 
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[0028] 
[Examples] 

In the following, the present invention is described 
in detail by referring to Examples. 

[0029] 
Synthetic example 1 

To a 100 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
9.8917 g of 3 , 4 ' -diaminodiphenyl ether, 0.64 62 g of 1,3- 
bis (3-aminopropyl) -1,1,3, 3- tetramethyldisiloxane , 2 . 2484 g 
of water, 14.60 g of xylene and 58.38 g of N-methyl-2- 
pyrrolidone and the mixture was dissolved by stirring under 
nitrogen flow at room temperature. Then, 16.4534 g of 
oxydiphthalic anhydride was added to this solution and the 
mixture was stirred for 5 hours to obtain a tacky polyamic 
acid (polyimide precursor) solution. Further, this solu- 
tion was heated at 70 °C for adjusting the viscosity at 80 
poise. This polymer solution is called as P-1. 

[0030] 
Synthetic example 2 

To a 500 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
49.4583 g of 2 , 4 ' -diaminodiphenyl ether, 3.2308 g of 1,3- 
bis (3-aminopropyl ) -1 , 1 , 3 , 3 -tetramethyldisiloxane, 72.10 g 
of xylene and 288.42 g of N-methyl-2-pyrrolidone and the 
mixture was dissolved by stirring under nitrogen flow at 
room temperature. Then, 80.6541 g of oxydiphthalic anhy- 
dride was added to this solution and the mixture was 
stirred for 5 hours to obtain a tacky polyamic acid (poly- 
imide precursor) solution. Further, this solution was 
heated at 70 °C for adjusting the viscosity at 80 poise. 
This polymer solution is called as P-2 . 

[0031] 
Synthetic example 3 

To a 500 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
57.0855 g of 3 , 3 ' -diaminodiphenylsulf one , 3.0071 g of 1,3- 
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bis O-aminopropyl ) -1,1,3, 3- tetramethyldisiloxane , 73.09 g 
of xylene and 292.35 g of N-inethyl-2-pyrrolidone and the 
mixture was dissolved by stirring under nitrogen flow at 
room temperature. Then, 75.0703 g of oxydiphthalic anhy- 
dride was added to this solution and the mixture was 
stirred for 5 hours to obtain a tacky polyamic acid (poly- 
imide precursor) solution. Further, this solution was 
heated at 70 ""C for adjusting the viscosity at 80 poise. 
This polymer solution is called as P-3 . 

[0032] 
Synthetic example 4 

To a 500 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
57.0855 g of 4 , 4 ' -diaminodiphenylsulf one, 3.0071 g of 1,3- 
bis ( 3-ajninopropyl ) -1 , 1 , 3 , 3- tetramethyldisiloxane , 73.09 g 
of xylene and 292.35 g of N-methyl-2-pyrrolidone and the 
mixture was dissolved by stirring under nitrogen flow at 
room temperature. Then, 75.0703 g of oxydiphthalic anhy- 
dride was added to this solution and the mixture was 
stirred for 5 hours to obtain a tacky polyamic acid (poly- 
imide precursor) solution. Further, this solution was 
heated at 70 °C for adjusting the viscosity at 80 poise. 
This polymer solution is called as P-4 . 

[0033] 
Synthetic example 5 

To a 100 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
6.3697 g of methaphenylenediamine, 0.7704 g of l,3-bis(3- 
aminopropyl) -1,1,3, 3- tetramethyldisiloxane, 2,6808 g of 
water, 14.47 g of xylene and 57.88 g of N-methyl-2- 
pyrrolidone and the mixture was dissolved by stirring under 
nitrogen flow at room temperature. Then, 19.6176 g of 
oxydiphthalic anhydride was added to this solution and the 
mixture was stirred for 5 hours to obtain a tacky polyamic 
acid (polyimide precursor) solution. Further, this solu- 
tion was heated at 70 °C for adjusting the viscosity at 80 
poise. This polymer solution is called as P-5. 
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[0034] 

Synthetic example 6 

To a 200 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
19.5931 g of 4 , 4 ' -diaminodiphenyl ether, 1.2799 g of 1,3- 
bis { 3-aminopropyl ) - 1 , 1 , 3 , 3- tetramethyldisiloxane , 4.453 6 g 
of water, 29.26 g of 7-butyrolactone and 117.02 g of N- 
methyl-2-pyrrolidone and the mixture was dissolved by 
stirring under nitrogen flow at room temperature. Then, 
33.2295 g of oxydiphthalic anhydride was added to this 
solution and the mixture was stirred for 5 hours to obtain 
a polyamic acid (polyimide precursor) solution. Further, 
this solution was heated at 70 °C for adjusting the viscos- 
ity at 80 poise. This polymer solution is called as P-6. 

[0035] 
Synthetic example 7 

To a 100 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
11.9841 g of 4 , 4 • -diaminodiphenyl ether, 0.7829 g of 1,3- 
bis {3-aminopropyl ) -1 , 1 , 3 , 3- tetramethyldisiloxane, 2 . 7240 g 
of water, 14.48 g of xylene and 57.93 g of N-methyl-2- 
pyrrolidone and the mixture was dissolved by stirring under 
nitrogen flow at room temperature. Then, 14.0161 g of 
pyromellitic dianhydride was added to this solution and the 
mixture was stirred for 5 hours to obtain a tacky polyamic 
acid {polyimide precursor) solution. Further, this solu- 
tion was heated at 70 °C for adjusting the viscosity at 80 
poise. This polymer solution is called as P-7. 

[0036] 
Synthetic example 8 

To a 100 ml-flask equipped with a stirrer, a thermo- 
meter and an inlet for introducing nitrogen were added 
10,0819 g of 4 , 4 ' -diaminodiphenyl ether, 0.6586 g of 1,3- 
bis (3-aminopropyl ) -1 , 1 , 3 , 3- tetramethyldisiloxane , 2.2916 g 
of water, 14.41 g of xylene and 90.05 g of N-methyl-2- 
pyrrolidone and the mixture was dissolved by stirring under 
nitrogen flow at room temperature. Then, 15.9049 g of 
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biphenyltetracarboxylic dianhydride was added to this solu- 
tion and the mixture was stirred for 5 hours to obtain a 
polyamic acid (polyimide precursor) solution. Further, 
this solution was heated at 70 °C for adjusting the viscos- 
ity at 80 poise. This polymer solution is called as P-8. 
[0037] 

The transmi ttance at 365 nm of the polyamic acid 
(polyimide precursor) solutions P-1 to P-8 obtained in 
Synthetic examples 1 to 8 , in a film state are shown in 
Table 1. The transmi ttance of the polyamic acid was 
determined by measuring a film obtained by spin-coating a 
glass substrate with the resin solution of the polyamic 
acid (polyimide precursor) and drying it at 85 for 3 
minutes and further at 105 °C for 3 minutes, by using a 
spectrophotometer . 

[0036] 
[Table 1] 

Table 1 





Polyamic acid 
solution 


Light transmi ttance 
(film thickness: 20 flm, 
at 365 nm) (%) 


Synthetic example 1 


PI-1 


43 


Synthetic example 2 


PI-2 


48 


Synthetic example 3 


PI-3 


68 


Synthetic example 4 


PI-4 


60 


Synthetic example 5 


PI-5 


62 


Synthetic example 6 


PI-6 


40 


Synthetic example 7 


PI-7 


less than 1 


Synthetic example 8 


PI-8 


less than 1 



[0039] 

Examples 1 to 6 

To each 10 g of the polyamic acid {polyimide precur- 
sor) solutions P-1 to P-6 obtained in Synthetic examples 1 
to 6 were added MDAP, CA, EAB and PDO in a prescribed 
amount as shown in Table 2 and were mixed while stirring to 
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obtain uniform photosensitive resin composition solutions 
which were to be used in Examples 1 to 6 . 
[0040] 

Comparative examples 1 and 2 

To each 10 g of the polyamic acid (polyimide precur- 
sor) solutions P-7 and P-8 obtained in Synthetic examples 7 
and 8 were added MDAP, CA, EAB and PDO in a prescribed 
amount as shown in Table 2 and were mixed while stirring to 
obtain uniform photosensitive resin composition solutions 
which were to be used in Comparative examples 1 and 2 . 

[0041] 
[Table 2] 

Table 2 





Polyamic acid 
solution 


Formulation (q) 


MDAP 


CA 


EAB 


PDO 


Example 1 


PI-1 


1 . 803 


0.027 


0. 027 


0.054 


Example 2 


PI-2 


1 . 803 


0 . 027 


0 . 027 


0 . 054 


Example 3 


PI-3 


1 . 656 


0.027 


0 . 027 


0.054 


Example 4 


PI-4 


1 . 656 


0.027 


0 . 027 


0 . 054 


Example 5 


PI-5 


2 . 174 


0.027 


0. 027 


0 . 054 


Example 6 


PI-6 


1 . 803 


0.027 


0 . 027 


0 . 054 


Comparative 
example 1 


PI-7 


2 . 198 


0.027 


0 . 027 


0.054 


Corrparative 
example 2 


PI-8 


1.861 


0.027 


0 . 027 


0 . 054 



[0042] 
[Structure 15] 

MDAP CH2 =C ( CH3 ) CO2 ( CH2 ) 3N ( CH3 ) 2 



CA 




C O2H 



2 , 6-bis { 4 ' -azidobenzal ) -4-carboxycyclohexanone 
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EAB 



O 




4,4' -bis ( diethylamino) benzophenone 

PDO 



O 




l-phenyl-2- ( 0-ethoxycarbonyl ) oxyiminopropan-l-one 
[0043] 

Each of these solutions was filtered and was drip 
spin-coated on a silicon wafer, respectively. Next, the 
wafer was heated at 100 ""C for 150 seconds by using a hot 
plate to form a film having a thickness of 20 ^im and the 
film was exposed to light by using an i-line stepper 
through a mask having patterns. This film was further 
heated at 110 °C for 50 seconds and subjected to puddle 
development using a mixed solution comprising N-methyl-2- 
pyrrolidone/water (weight ratio: 75/25) . This film was 
heated at 100 °C for 30 minutes, at 200 °C for 30 minutes 
and at 3 50 °C for 60 minutes under nitrogen atmosphere to 
obtain the relief pattern of the polyimide. 

[0044] 

Evaluation results thereof are shown in Table 3. The 
resolution, the post-developmental film-remaining ratio and 
the adhesive property were evaluated by using methods as 
mentioned below. 

[0045] 

The resolution was evaluated as the minimal size of 
developable through-hole by using a through-hole test 
pattern. >^ 

[0046] 
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^' 

The post-developmental film-remaining ratio was 
determined as (the film thickness after development /the 
film thickness before development) x 100 (%) by measuring 
the film thicknesses before the development and after the 
development. The film thickness was measured with a film 
thickness measurement apparatus, Dektak-3030 manufactured 
by Sloan Co. 

[0047] 

The adhesive property was evaluated by a checkerboard 
test after a film (film thickness: 5 |im) obtained by coat- 
ing the photosensitive resin composition on a silicon wafer 
and heating it at 100 °C for 30 minutes, at 200 C for 30 
minutes and at 350 ""C for 60 minutes under nitrogen 
atmosphere was subjected to a Pressure Cooker test (condi- 
tions: at 121 °C, 2 atmospheric pressure for 100 hours). 

[0048] 

The checkerboard test is a method in which a film is 
cut like a checkerboard by a knife so that 100 squares with 
1 mm are formed and peeled off by using a cellophane tape 
regulated by JIS (JIS K5400) to determine the number of 
remaining squares to 100 squares. 

[0049] 
[Table 3] 

Table 3 





Resolution 
(Mm) 


Pattern 
shape 


Post -develop- 
mental film- 
remaining ratio 
(%) 


Adhesive 
property 


Example 1 


10 


Good 


95 


100/100 


Example 2 


10 


Good 


97 


100/100 


Example 3 


10 


Good 


94 


100/100 


Example 4 


10 


Good 


96 


100/100 


Example 5 


10 


Good 


96 


100/100 


Example 6 


10 


Good 


98 


100/100 


Comparative 
Example 1 




Poor 




100/100 


Comparative 
Example 2 




Poor 




100/100 
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[0050] 

[Effect of the invention] 

The photosensitive resin composition of the present 
invention uses a polyamic acid having excellent light- 
transmittance so that it is excellent in image- forming 
ability and particularly suitable for pat tern- formation 
with an i-line. The polyimide obtained therefrom is also 
excellent in mechanical properties, heat-resistance, 
adhesive property, etc. of the film. 
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[Document name] 



Abstract 



[Suminary] 

[Object] It is to provide a photosensitive resin composi- 
tion which has good light- transmittance and has excellent 
film property, heat-resistance, adhesive property, image- 
forming ability, etc. 

[Constitution] A photosensitive resin composition which 
comprises (A) a polyamic acid having a recurring unit 
represented by the formula (I) : 
[Structure 1] 



COOH 




COOH 



(wherein represents 



[Structure 2] 




and r2 represents a divalent organic group) , 



and 



(B) an acryl compound having an amino group. 
[Selective drawing] None 
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